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Dripping of water into underground openings is significantly affected by the heterogeneity of the
geologic formation. Calibration of numerical models against field seepage data is a method for
estimating effective, seepage-related properties of the geologic formation surrounding the
openings. The van Genuchten a parameter is considered the primary seepage-related
parameter of a three-dimensional, heterogeneous (with respect to permeability) continuum
model. Each seepage data set is obtained from a certain test bed that can be considered one
realization from a number of statistically similar geologic systems. The lack of knowledge
regarding the details of this specific realization makes the inversely determined o parameter
estimate uncertain. This uncertainty is analyzed by performing multiple inversions of the same
data set using different realizations of the underlying heterogeneous permeability field, which
generates a probabilistic distribution of the estimated o parameter. Knowledge of how the
heterogeneity structure affects the estimation uncertainty is very important, because
permeability data are usually sparse and multiple inversions are computationally intensive. The
objective of this study was to analyze how the geostatistical parameters of the permeability field
affect the distribution of the estimated o parameter. We calibrated a seepage model with a
circular tunnel against synthetic seepage data, assuming uniform percolation flux at the upper
end. Inversions were performed for wide ranges of geostatistical parameter values.
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